Enolase-1 promotes plasminogen-mediated recruitment of monocytes to the acutely inflamed lung.
Cell surface-associated proteolysis plays a crucial role in the migration of mononuclear phagocytes to sites of inflammation. The glycolytic enzyme enolase-1 (ENO-1) binds plasminogen at the cell surface, enhancing local plasmin production. This study addressed the role played by ENO-1 in lipopolysaccharide (LPS)-driven chemokine-directed monocyte migration and matrix invasion in vitro, as well as recruitment of monocytes to the alveolar compartment in vivo. LPS rapidly up-regulated ENO-1 cell-surface expression on human blood monocytes and U937 cells due to protein translocation from cytosolic pools, which increased plasmin generation, enhanced monocyte migration through epithelial monolayers, and promoted matrix degradation. These effects were abrogated by antibodies directed against the plasminogen binding site of ENO-1. Overexpression of ENO-1 in U937 cells increased their migratory and matrix-penetrating capacity, which was suppressed by overexpression of a truncated ENO-1 variant lacking the plasminogen binding site (ENO-1DeltaPLG). In vivo, intratracheal LPS application in mice promoted alveolar recruitment of monocytic cells that overexpressed ENO-1, but not of cells overexpressing ENO-1DeltaPLG. Consistent with these data, pneumonia-patients exhibited increased ENO-1 cell-surface expression on blood monocytes and intense ENO-1 staining of mononuclear cells in the alveolar space. These data suggest an important mechanism of inflammatory cell invasion mediated by increased cell-surface expression of ENO-1.